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(64) LINER MANUFACTURE METHOD 
(57) Abstract 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by Installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
improved quality of liner. 2 dwgs 
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(54)CnOCOB M3rOTOBJlEHM51 JIEilHEPOB 
(57) Abstract: 

Hcnan b30 BaHne : o6pa6oTKa Mera/i/ioB rjaBneHMeM, b uacTHOCTH. o6pa6oTKa mcto^om xojioahom 
ruiacTHMecxott /^opMauim. CyrxjHOCTb H3o6pereHMH: roroTaammaKyr jidc flerajiH - xpy6y h o6ano*iKy wo 
MaTepsianoB c paoraiMm^M npeMenoM ynpyrocTH. Co6upaiOT ynoMHHyxbie r^erajiM nyTeM ycraHOBKii Tpy6bi b 
o6ononKy c 3a3opoM. nocne cOopKH naacrwMecKOM r;e<J)opMauim noflscpraioT rjerajib, H3POTo an eHHyio m3 
j^eraruia c wcHbnmM npe^enoM ynpyrocTH. 2 kjt. 



Description lOnHcamc H3o6perenn5iI: 



W3o6peT€HMe othocmtch k xanoflHoii o6pa6oTKe MeTaJUiou ruiacnmccKnM Ae4*>pMwpoDaHMeM m mojkct 6btTb 
HcnontoonaHO, Hanpuxfcp, n/in ii3roronneji>m jieicnepoB umjihhaPob uiTaHPOBbix He<})TttHbLX HacocoD. 

M3BecTeH cnoco6 tonoToaneimn newnepoB. coiviacno KoropoMy to hkoctchi i an Tpy6a ocxaariHeTc^ b 
ODOJioHxy c 3a3opoM |1| MeKfly HapyjKnofi noBepxnocxbio Tpy6bi w BHyrpcHHew noDepxHocrtio ooojiomjui 
MMeercH 3a3op. 

HeAOcraTKOM npHBefleKHoro cnoco6a nonnercR HaraiMMe 3a3opa Memjoy Tpy6oH m o6ojiomkoh, npwBOAHmepo 
k CHM3KCHMH5 3KCCTKOCTM jiCMMcpa. a b HCKOTopbix cnyMaHX, HanpiiMep, npn HoroTonneHMM M^inmy^poB 

HecJrrHHWx HacocoB M3 jieituepoB. 303op 3HamrrenbH0 amaaer ksmcctbo nocneAyiomeH onepaurai 
ynponHeKHH BHyrpcHHefl noBepxHocrw awmnyjpa a30Twpo8a™cM. 

W3BecreH cnoco6 wspoToaneHJin newHepoB, oonnacHO KoropoMy Hapyxnyio noaepxHocTb Tpy6br m 
BHyTpCHHIOK) nOBCpXHOCTb 060JIOMXH H3rOTaBJIHBaiOT KOHHMeCKHMM |2| He^OCTaTKOM BbnoueonHcaHHOPo 

cnoco6a ramncrcsi to, mto oh cnoraHbiA b ocymecraneHKM. GnomHocTb npeA c ' raBrLHeT h 31^0x0 anemic- 
conpHraeMbix noBepxHOCTew n6o Tpe6yercH crporo connacoBaTb o^HOOcitocrb kohmmcckom BHyrpeHHew 
nosepxHocTH o6ojio<4Km c KoiiMMecKOH napyjRHOM noeepxHOCTbio TpyfSbi. 

TaKJse H3BecreH cnoco6 raroToeneHHH /ieimepoB, corjiacHO KoropoMy nocne cCopiuf Tpy6w c o6qhomkom c 
HeKOTopbCM 3a3opow no conpnpaeMbo* noBepxHocTHM. neftHep noABepraJOT aBTO^periipo tsaaiuo (cm.tsm »e 
crp.38) |3| t. c. iuiacTiwecKOH Ae^opMauwH Tpy6w c uejibio ycTpaKeimn 3a3opa wew^y Tpy6ow m o6ojiomkoh, 
k o^HODpeMemioro ynpOMHeHHH Tpy6w. 

HeflocTaTKOM H3BCCTHoro cnoco6a roroTOBneHMH jicimepoB HBTLnercH to, mto npn CKpermeHHH neikiepoB 
nocpe^cTBOM ruiacTWMecKon RtfyopMauya* oahow H3 RcraneVL Jietoepa (ooojiomkm vum Tpy6bi), hc 
ywMTbiBaioTCH MexaHiwecKMe CBOHcrBa MeTa/moB. mto He no3BcuiHeT o6ecneHMTb KaMecroeHHOPO . 
6e33a3opHorx> cxpenneKHH Tpy6bi c o6o/iohkom h, KaK cneACTBwe, npnBOAMT k Hii3KOMy KaMecTBy mpfsrviH o 
AenoM. 

HanpHMep, npn loroToeneHHM uhjihhapob He<}>T5OTbrx nrraranoBbrx nacocos H3 cKpenneHHbix jieftHepoB, r^e 
rpy6a H3POTaaji nsae-rcn W3 BwcoKorierttpoBaHHoii a3OTwpyeM0w cranw. a ofxxnoMKa M3 HM3Koypnepo/n*cTOM 
crann, ira-oa BbitneyKaaaHHOPO He^ocraTRa n npoujecce a3OTHp0BaHMH umuumpoB W3 3aoopa BbiAenraorcn 
ra3bi, npeiiHTCTByioaj^e uopMajibuoMy nporeKaHMK) npouecca a30TnpoBaHHH. b pe3y/ibTaTe uero pe3K0 
B03pacraeT Bpexin a30THpoBaHHH m ciaoKacTcn KanecTBO a30TMpoBaHMfl noBepxHOCTM UMJiUHApa h Hacoca b 
t;e/ioM. 

3a^a^eM K3o6pereHim HEumcTCfl pa3pa6oTKa cnoco6a M3P0TOBjieHWH ;iewHepoB, ooecnewBaiou^ero 
KauecTBeHHoe 6e33a3opnoe coe,iniiieiiMe Tpy6bi c o6ojiohkom 11 noBbiineime jKecTKOCTM jiewHepa. 

VKasaHHbiH TexHMMecKUM pe3yjibTaT AocniraeTCH tcm, mto lipw M3roTOBncHMW jieHHepa, BKxnoMaioii^ero 
W3POTOoncHMc flByx fleranew Tpy6bi n o6ojiohkw m c6opKM wx fipyr^ c ppyroM c 3a30poM, corjiaciio 
n3o6pereHMio miacTHuecKOMy Ae<t>opMWpoBamoo no^BepraiOT flerajib. lororoBJieHHyio 113 Meranjia c 
MeHbtnHM npeAejioM ynpyrocrw. 

Pe3yjibTaTOM peuicjiw« nocraRjiemiOM 3a/;aMM nanHercH to. mto npw bo3acmctbvbi Ha Rerant*. 
M3roToaneHHyK) W3 Merajuia c MeHbniHM npe^ejiOM ynpyrxxrm nepe3 nee B03AeHCTByeM na ^erajib c 
6<mt>usxaA npe^enoM ynpyrocTM. 

nocne CHHTHH Happy 3 km b aera/iu c m eH biiiHM rrpeflejiOM ynpyrocTH ocTajoTCH ocTaTOMHbie luiacTHMecKHe 
^e(J)opuauMTi, a ^eranb c oonbiUMM npen^ejioM ynpypocru npwMer cbow nepBOHaMajibiibie pa3Mepw n 
6e33a3opH0 npmwmeT k conpnraeMOM noBepxHocTw ynpyrow Aerajni. 

Ha (J>wr\ 1 M3o6pameH cnoco6 coen>uieiaiyi /leioiepa. o KoropoM o6ojio^Ka H3POToaneHa M3 Meraruia c 
MeHbiiBiM npeMenoM ynpyrocTM, a Tpy6a M3POToanena M3 MeTanna c 6ojibiuwM npeAenoM yirpyrocru; 11a 
(Jiwr.2 cnoco6 cx)en>meioiH /lewnepa, b kotodom ooojiOMKa H3POToaneHa H3 Meraruia c fkxnbaiJCM npe^enoM 
ynpyrocni, a Tpy6a M3roToaneHa H3 MCTajuia c mchwuhm npeAenoM ynpyrocTM. fleiwepa lorxrraBnMBaiOT 
cnejjytousjoA o6pa30M. 

nepooHaManbiio M3rx)TannMi3aiOT ooononKy I. nocjie 3aMepa BHyrpemiero ^uaMeTpa oGojiohkm 1 
o6pa6aTbiBajor no Hapyatnow noDepxHOcrn Tpy6y 2. o6eciicMMBaH rapanrnpoBaiaibui 3a3op we»Ay 
conpHpacMbikfM nooepxi iocthmh . Ilocne c6opKH o6ojioukm ! c Tpyoow 2 jreibiep nocTynaer na onepaiDoo 
cKpcrmeHMfl. CKpeiuieiiwe ocyiueCTa/iHeroi nocpcACTBOM AetJwpMauMii oabow M3 conpHraeMbix A eTajlC41 
o6ojiomkh I mjih Tpy6bi 2. fle<|>opMauwio mowho irpoBOAMTb npn noMoiini bwcokwx Aai^ieHvui >kwakoctm, 
rasoB. ciioco6om kobkh. o6k <itkm, AopHOBajm^ win Apypwx cboco6ob. 

Ha $mp.1 noKa3aii oamji M3 uo'Juo>Riibix BapuajiTOB CKpeiuiciain jicunepa. b kotopom ooojiOMKa 1 



HoroTOBnena 113 Merajina c MeHumiM npejjejiOM ynpyrocTM, a Tpy6a 2 h3 Meraana c oonbimiM npc^cjiOM 
ynpyrocTM. B npMBe^eHHOM caynac nnacTWHecKOM Aet}>opMauHM no^eeprajOT ooo/ionKy 1. flna dtopo 11a 
MexajuiopemymeM o6opyAOBaHnn, nanpiiMep, ropiraoHTajibHO-pacrouHOM craiote o Depr/nojRHoii 6a6Ke 
M3 £ejintt t no och crauRa ycTananrnmaioT o6KaTnow HncrpyMeHT c ne<|)o p uwpy k> ixjhmh pornocaMM 3. B 
cre6enb craHKa ycraHafinMBajOT onpaiiKy 4, Ha Ktrropow nocpeflCTBOM urrw<trra 5 aaKperuuooT JicwHcp. 

nocne HacTpowKM fl«}>opMwpyioiu>oc pojihkob 3 Ha pa3Mep mchmijc. Hapy«Horo ^waMeTpa ooojiouku (pa3Mep 
no ^e^KDp UHpyx) n \pu pomcRaxi onpejjejmercH SKCnepMMeHTanbHO, b 3aBncnMocTM or jntaMerpa newHepa, 
tojiiuhhw ctchok o6ojiohkm 1 11 Tpy6w 2 m Mexamwecfuoc cbowctb nera/ma) pacKaTHOMy MHCTpyiieHTy 
coo6in,aK)T Bpaii^aTenbHoe ABmseroie V, a ncvmcpy 1 icxrryn aTcribHoc S, BbmamwwT n/iacTHMecKyio 
jjofropMauKio o6ojioukm 1 h ynpyryio AefaP^aHHJO Tpy6bi 2. 

B can3H c paarawHbiMM MexaHiwecRHMH cooHCTBaMii MerajuioB odojiohkm 1 m Tpy6w 2 b o6ojionxe 
npoM30^yr njiacTHMecKHe RefyopMaispvi, b pe3yjibTai>e mcto HapyjSHbrit w BHyTpCHHMM ^waMerpbi 
yMeHbmaTCH. a b Tpy6e 2 npoiraoM^yr ynpyrwe ppfyopuaivm. r/;e nocne chhthh Harpy3RM napaMerpbi 
Tpy6bi B03BparHTcn b nepsoHauajibHoe nonomeicie, npn otom, npon30M^er 6e33a3opnoe m KanecrBeimoe 
CKpenjieHwe jiefiHepa. 

Ha <J>nr. 2 H3o6pameH oflWH H3 bo3Mojrhwx BapMaHTOB CKpenneHHH jieimepoB, a KoropoM o6ono^Ka 1 
M3roroaneHa it3 Merajina c 6QJibniHM npcAe/iOM ynpyrocra. a Tpy6a 2 H3 Mexanna c mchlaukm npe^cJioM 
ynpyrocTM. 

JleiiHep ycraHaBnwBaiOT Ha npo-raraxoH cTaHOK c ynopOM b rrpncnoco6ji emie 6 o^hhm h3 Topi;eB. B 
OTBcpcrne xpy6w 2 BBOfln-r onpaBKy 7, Ha Bbixo^ b Koxopyio BBopauwBaiOT nopH 8. JJopH no napywHOMy 
flwaMerpy BbinomieH iia pa3Mep 6oJibinc pa3Mepa EHyrpeHHero jpiaMerpa xpy6ti 2. Be/nrauia liamra Aopua 
8 b oTDepcTMM TpyGbi 2. Kax h b npejjbi^ymeM cnyuae. onpeAejiHercH 3KcncpwMeHTajibH0. npM BKJiKmeHiiM 
orcpaBKH 7 noAanw S hpom3boaht ruiacrtreecKyio ne$opMaumo rpy6bi 2 h ynpyryio A«j>opManHio o6ojiohkm 1. 
npHBOAJmjHX k 6e33a3opnoMy m k aMCCTBeHHOMy CKpenneioco o6qjiomkh 1 c Tpy6oH 2, ksk m b npeflbmymeM 
cnyMae. 



Claims J<l>opMy/ia H3o6perenH>il: 



Cnoco6 n3roro anemia jieniiepoB. DKJiK>MaioimiM iraroToaneioie Tpy6bi m o6onoHxn. c6opKy wx jjpyr c flpyrow 
nyTew ycraHOBKM Tpy6bi o oConowy c 3a3opOM m nocneAywiuec anacrwMecKoe A^opMKpoBame o^hom w3 
oo6painrbix jjerajiew, oTjTiraajoiijHHCH tcm, *tto Tpy6y h o6onoMKy nsroTaamiBaioT M3 weTa/uioB c pa3Ht»cw 
npe^enoM ynpyrxxmi. a miacTiruecKOM /joJiopManrai no^eeprauoT ^cranb. H3PoroaneHuyio M3 MCTaruia c 
MeHbmMM npcACJioM ynpyrocTH. 



Drawing(s) [MepTeauil: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 



'! 
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Fig. 2 
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